Three-dimensional hair follicular differentiation of a trichilemmoma cell line in vitro.
A cell line was established in vitro from a benign hair follicular tumor of human trichilemmoma. Individual and organized cellular differentiation of this cell line was studied. When these cells were cultured for a long time (more than 3 weeks) without subculture, they started to pile up spontaneously. A part of the pile became indented and simultaneously the opposite side of the indentation budded out. The bud slowly elongated 2 to 3 mm in length in 8 to 12 weeks in culture. Light and electron microscopy revealed the internal structure of piles and elongated buds to be a three-dimensional hair follicular structure. The cells in the outermost layer were least mature. These were cuboid in shape and contained glycogen. The cells in the middle layer were more differentiated with a decreased amount of glycogen and an increased number of tonofilaments and desmosomes. The cells in the innermost layer were most differentiated. Cells were flat in shape and highly convoluted. The cell membrane was thickened as observed in cornified cells in vivo. These organized differentiations were also confirmed by histochemical and immunocytochemical studies; using a fluorescent thiol reagent, N-(7-dimethylamino-4-methylcoumarinyl)-maleimide method, free sulfhydryl groups were detected but disulfide bonds were absent in the early cell culture. Disulfide bonds increased slowly and accumulated in the innermost layer of piles. Accumulation of keratin substances, detected by indirect immunofluorescence method using anti-human keratin antibody, was also observed specifically in the piles. These results suggest that an established cell line of human trichilemmoma spontaneously produced, without stromal influence, hair follicular structures as well as individual cell differentiations in vitro as do trichilemmal (hair follicular) cells in vivo.